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Abstract 
There is a lack of transparency in the increasingly complex food system. Consumers tend to use 
environmental indicators, or eco-labels, to identify sustainable foods; however, many existing 
eco-labels do not clearly communicate the impact that food has on the environment. A carbon 
label conveying the amount of carbon emitted throughout a product’s life cycle would be a better 
measure of the food’s impact on climate change. While such a label does not yet exist in the 
United States, this research uses an online survey to determine how U.S. consumers would 
perceive a carbon label like those used throughout Europe. The findings from over 400 
respondents suggest that consumers believe a carbon label would make it easier to compare the 
environmental impact of foods. Additionally, at least 45% of participants rated a carbon label as 
more important than five other eco-labels that do exist in the United States. Finally, participants 
reported that the source of the carbon label would not influence whether or not they would 
purchase labeled foods. Findings from this study support the potential for a carbon label to help 
consumers make knowledgeable decisions and influence purchasing.  




Cutting Carbon from the Shopping Cart:  
Consumer Perceptions of a Carbon Label on Food Products 
One of the greatest challenges we face today is the threat of global warming and the 
impending burdens of a changing climate. The modern food system is one of the major 
contributors to climate change. Food journalist and New York Times bestselling author Michael 
Pollan once wrote, “the food system consumes more fossil fuel energy than we can count on in 
the future (about a fifth of the total American use of such energy) and emits more greenhouse gas 
than we can afford to emit…It will be difficult if not impossible to address the issue of climate 
change without reforming the food system” (Pollan, 2010). The environmental implications of 
our consumption habits encourages many individuals to reduce their carbon footprint—a 
measurement of the total amount of greenhouse gases produced during human activity in units of 
carbon. One of the many tactics individuals use to reduce their carbon footprint is changing their 
purchasing habits of food. Many foods, such as beef, have carbon footprints that exceed that of 
comparable foods, such as chicken, in both the nature of their production as well as in the 
amount of processing they undergo. It is often difficult to understand a product’s environmental 
impact, however, because the processes that many foods go through are too complex to follow. 
In an effort to navigate some of the complications and increase transparency in the food system, 
third-party entities have established several food certifications and labeling techniques, hereafter 
referred to as eco-labels, to indicate that a food is in some way environmentally friendly. 
Conscious consumers, or individuals who buy products that align with their values and 
beliefs, tend to purchase eco-labeled foods with motivations of both health and environmental 
concern (Grankvist & Biel, 2001). In the United States, some of the most prevalent and widely 
used eco-labels are USDA Organic, Fair Trade Certified, and the Non-GMO Project (Ecolabel 
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Index, 2014). Though many of these labels provide consumers with the perception that a food 
product was produced in an environmentally friendly way, none offer insight into the carbon 
footprint of the food. In fact, our current system lacks an eco-label that clearly communicates to 
consumers how the product directly impacts climate change. 
The present research aims to address this by determining how consumers would perceive 
a label indicating the food product’s carbon footprint. Similar labeling schemes are emerging in 
various European countries, where assessments called life-cycle analyses track the amount of 
carbon emitted throughout the entire production process of any given product. Life cycle 
analyses account for all of the inputs and outputs of a product, typically beginning at raw 
material extraction and concluding at disposal (The Environmental Literacy Council, n.d.). Food 
packaging that indicates the amount of carbon emitted throughout the product’s life cycle allows 
consumers to understand the degree to which products contribute to climate change and how 
much their individual carbon footprint would increase in purchasing and consuming those 
products. 
Implementing a carbon label in the United States has the potential to inform consumers’ 
purchasing decisions by clearly conveying food’s impact on climate change. This research 
explores consumer perceptions of such a label to understand whether it would offer more 





This review will explore existing research on the effectiveness of eco-labels. Then, it will 
investigate emerging carbon labeling schemes in European countries to understand how such 
programs work. Next, it will examine the perceived importance of the label source, or the outside 
entity that certifies retailers to wield an eco-label on their products. Finally, it shall highlight the 
challenges of existing carbon labeling schemes thus far. 
Consumer Perception of Eco-Labels 
Many studies have found that eco-labels positively influence consumer behavior: in 
general, products with environmental claims help consumers understand the environmental 
implications of the products they are purchasing and are often preferred over products without 
eco-labels. 
One study assessed the effects of eco-labeled seafood products on consumer purchasing 
habits through a series of interviews and surveys and found that consumers are significantly 
more likely to purchase seafood products that have eco-labels or environmental claims (Gutierrez 
& Thornton, 2014). Another study sought to determine whether the information conveyed in an 
eco-label changed consumer behavior in regards to purchases of canned tuna, however, unlike 
the 2014 study where survey and interview instruments were used, the authors of the 2002 study 
created a model to measure changes in consumer behavior with the presence of an eco-label. The 
model took a number of factors into account, including an assessment of individuals’ 
environmental knowledge and behaviors, income, and the quality and price of the product. The 
2002 findings were similar to that of the 2014 study: the eco-label on tuna positively affected 
consumer response and improved the market share of eco-labeled tuna (Teisl, Roe, & Hicks, 
2002). Findings from both studies suggest that eco-labels help to inform consumers and increase 
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purchasing over non-labeled products. Though the present research does not pertain solely to 
seafood products, it is important to consider that eco-labeled products are well received by 
consumers in part because they desire transparency regarding the environmental impact of the 
goods they purchase. 
A 2009 study administered a survey to understand the underlying motivations for 
conscious consumerism and found that among various demographic and descriptive categories, 
environmentalism was the most important in determining consumers’ reported willingness to pay 
for an eco-labeled product (McCluskey, Durham, & Horn, 2009). The present study seeks to 
build upon this finding to determine whether reported environmental awareness is also predictive 
of the response to a proposed carbon label, or if other demographic indicators such as 
socioeconomic status are more predictive of whether consumers are likely to purchase such 
products. 
The aforementioned studies demonstrate that existing eco-labels have a significant 
influence on consumer purchasing behavior. Given that these environmental indicators are 
positively perceived, the present research seeks to expand upon existing scholarship by 
evaluating the perceptions of a carbon label in particular.  
Challenges with Existing Eco-Labels 
There is clearly motivation behind purchasing foods with eco-labels; however, research 
has identified numerous issues with the clarity and value of information conveyed in many 
existing eco-labels. The meaning behind numerous eco-labels has been found to confuse 
consumers, while the proliferation of eco-labels in the marketplace today exacerbates this 
confusion. The present research aims to assess whether a carbon label would further confuse 
consumers or if it would instead help to provide some clarity that existing labels do not. 
CUTTING	CARBON	FROM	THE	SHOPPING	CART	 7	
One study analyzed five Dutch eco-labels to understand the reliability of the information 
conveyed by examining their information on biodiversity and their trustworthiness amongst 
consumers. In so doing, the authors consulted annual reports by eco-labeling organizations and 
held interviews with representatives of different stakeholder groups involved in eco-labeling. 
Rather than finding any one label to be significantly more reliable than the others, all five failed 
to communicate adequate meaning and were ambiguous in terms of their environmental themes 
(van Amstel-van Saane, Driessen, & Glasbergen, 2008). The information displayed on the 
assessed eco-labels was inconclusive of the impact on the environment; and many eco-labels 
used seemingly vague terms such as ‘sustainable,’ which may have misled consumers into 
thinking the label was signatory of something it was not. In other words, this finding 
demonstrates that both the message and the meaning tend to be unclear in eco-labels.  
A different study created a model to determine consumer uncertainties with label 
information in the United States and found that an overabundance of eco-labels and a lack of 
standards cause confusion amongst consumers when making purchasing decisions (Harbaugh, 
Maxwell, & Roussillon, 2011). The authors suggest that consumers would not be as confused if, 
rather than the sheer abundance of eco-labels that currently exist, there were a small number of 
nationally recognized eco-labels that each served individual purposes to reduce the superfluous 
amount of information in the marketplace.  
These two studies together demonstrate that eco-labels tend to be both unclear in their 
message and overwhelming in number in the marketplace, both of which lead consumers to 
confusion and the inability to fully understand the implications of the products they buy. Though 
the former study was based in the Netherlands and the latter based in the United States, both 
studies likely apply to the United States, where the majority of eco-labels suffer the same 
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difficulties. To understand how consumers would perceive a carbon label, this research intends 
to discover whether consumers would find a carbon label similarly ambiguous or if it might 
convey more meaningful information than existing eco-labels regarding environmental impact. 
Existing Carbon Labeling Schemes 
A nation-wide carbon label in the United States does not exist; however, there is some 
scholarship on existing carbon labels in food systems outside of the United States. Carbon labels 
are offered by a variety of sources and exist in different formats: some labeling schemes are 
government initiatives, others are run by nonprofits, others are privately funded, and many are 
cross-collaborations (see Appendix 1). Labeling schemes can exist in a tiered rating system, such 
as the Climate Marketing scheme in Sweden, or as a measure of the product’s carbon footprint, 
such as the carbon labeling pilot in France or the international Carbon Trust’s Product Footprint 
Certification. Each of these entities works with retailers to provide the consumer with some 
indication of the amount of carbon the product emitted throughout its life cycle or the overall 
impact the retailer has on climate change.  
An experiment by the Swedish Nutrition department led to a collaborative initiative 
involving the Federation of Swedish Farmers, a collection of dairy and meat co-operatives, and 
two eco-labeling companies, Swedish Seal and KRAV, to popularize a scale-based carbon label 
that aimed to help consumers choose climate-friendly food products over comparable products 
that are not climate-friendly (Tidaker & Richert, n.d.). The scope of the project includes setting 
and monitoring regulations for farm operations, crop production on the farm, greenhouse 
cultivation, transport, and packaging; with a focus on milk, beef, pig, egg and fish production 
(Klimatmarkning For Mat, 2010). Energy consumption, storage of food, and operations both on 
the farm and inside greenhouses are measured every five years, while nitrogen flows, use of 
CUTTING	CARBON	FROM	THE	SHOPPING	CART	 9	
manure, fertilizer use, and crop rotation must be regulated during crop production. Other 
measurements include transportation from the processing phase to the packaging phase as well as 
the amount of packaging used. For all points of measurement, there are particular plans in place 
to reduce products’ environmental impacts. 
The guidelines for the Swedish label are quite comprehensive from the producer 
perspective, however there is a lack of measurement of consumer perception. Though a 2012 
status report identified that 50% of Swedish consumers would be willing to pay more for a 
climate-friendly product, due to the fact that it is a fairly novel installment in the Swedish 
market, success monitoring must expand and continue into the future in order to get an accurate 
understanding of consumer perceptions (Klimatmarkning For Mat, 2012).  
In France, a similar pilot program was started in 2010, when the government agency, 
Agence de l’Environnement et de la Maîtrise de l’Énergie (ADEME), called for proposals from 
retailers to conduct the necessary research on how to implement a carbon label (ADEME, n.d.). 
ADEME partnered with The Casino Group, a large French retailer, and worked with France’s 
standards association to lay the groundwork and standards for the methodology to pilot the 
program. Unlike the Climate Marketing label in Sweden, the French labeling scheme disclosed 
the quantity of carbon dioxide emitted. While this labeling scheme has existed for nearly seven 
years, there is limited research on the progress of the program. 
Carbon Trust began in the United Kingdom and now offers a variety of certification 
initiatives internationally. Like ADEME’s carbon labeling scheme, the private company operates 
the Product Footprint Certification, which measures the sum of a product’s carbon emissions 
throughout its life cycle and displays the quantity on the package. Footprints are measured from 
either cradle to grave—from the raw material extraction to consumer disposal—or from cradle to 
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gate—from one manufacturer to another for further processing—using guidelines laid out by 
Publicly Available Specification 2050 (British Standards Institution, 2011; International Trade 
Centre, 2011). Many retailers utilize this service to distinguish their products from others and 
offer consumers the ability to choose products that clearly convey the carbon footprint (“Carbon 
Trust Product Footprint Certification,” n.d.).  
The Importance of Label Source 
Studies have found that government supported labels are better equipped than privately 
owned labeling programs to communicate information and increase consumer understanding 
(Banerjee & Solomon, 2002; Sønderskov & Daugbjerg, 2010). This disparity is due in part to the 
fact that government-run programs are more widespread than private programs: they more easily 
gain credibility and long-term viability. Additionally, government-run programs have larger 
budgets than most private programs, allowing for a more extensive system to be used. Finally, 
government-run labels often have legislation backing them, which can mandate that certain 
labels are required on particular products (Banerjee & Solomon, 2002). 
Boardman (2008) found several issues with Carbon Trust’s labeling scheme in particular. 
For one, the Product Footprint Certification label does not specify which gases are being 
accounted for in the quantification of “carbon” and may or may not include necessary 
greenhouse gases such as methane. Second, it does not identify where measurement begins and 
ends in the product’s life cycle; without such markers products would vary considerably in their 
carbon footprint. Third, its measurement metrics do not consider the source of energy used for 
processing, which could significantly alter emissions between products (Boardman, 2008). Thus, 
the Carbon Trust label arguably perpetuates the muddled information and confusion that eco-
labels tend to cause.  
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The present research shall build upon research on label source to understand how 
consumers respond to carbon labels from a variety of different sources. 
Challenges with Existing Carbon Labeling Schemes 
Considering that most carbon-labeling schemes are only just emerging globally, minimal 
research has been done to measure their success. In the limited research that exists, scholars have 
found that carbon labels have similar drawbacks to other types of eco-labels: consumers are 
confused about the meaning behind carbon labels due to unclear information being conveyed. 
Given the findings of challenges with eco-labels, fewer renditions of carbon labels may increase 
clarity and legitimacy throughout a given food system. 
When one study attempted to identify whether carbon labeled food products would help 
consumers in the United Kingdom make more environmentally friendly purchasing decisions, 
the results showed a strong demand for carbon labels and a correspondingly high percentage 
(89%) of confusion in interpreting the labels (Gadema & Oglethorpe, 2011). The authors deemed 
this to be due to poor communication as well as the overabundance of different carbon labels. 
Likewise, when a different study tried to identify consumer preferences amongst three types of 
carbon labels with differing designs and levels of detail, they found no preferences of one over 
another, concluding that labeling would be most effective if there were one integrated label 
(Leach et al., 2016). These two studies support the idea that having fewer, more integrated 
carbon labels on the market would be most successful. 
While it is evident that the preliminary carbon labels on the market are limited in terms of 
their clarity and overall effectiveness, perhaps they will become more widely accepted over time. 
For instance, between 2005 and 2014, revenue from goods that were labeled ‘organic’ more than 
doubled, meaning that organic food consumption became increasingly widely accepted and 
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mainstream (USDA ERS, 2014). Perhaps the reason existing studies have found confusion 
surrounding carbon labels is simply because the labels are novel. Consumers may start to find 
them less confusing as they become more commonplace. 
The literature review has examined both existing eco-labeling schemes as well as 
emerging carbon labeling schemes in Europe. The present research builds upon these 
international programs and reveals consumer perceptions of a carbon label in the United States 
by assessing environmentally conscious purchasing habits; discovering consumers’ willingness 
to pay for carbon labeled products; and understanding whether consumers perceive a carbon 
label from a government source to be more credible than a private company or a nonprofit, such 





An online survey was administered in order to understand how consumers would 
perceive a carbon label. Participants were recruited through email list serves and social media, 
and were offered the incentive of being entered into a drawing for one of eight $25 Visa gift 
cards. The first set of questions pertained to respondents’ demographics, level of environmental 
awareness, the importance of various attributes in their food purchasing decisions, and whether 
or not they had seen and/or purchased a product with an environmental claim. The next questions 
were specific to the proposed carbon label, however no visualization was provided. Participants 
were asked whether a carbon label would make it easier to compare the environmental impact of 
products; the importance of visualizing a carbon footprint over other eco-labels; the likelihood 
that they would buy foods with lower carbon footprints over comparable products; and, the level 
of trust they had in potential label sources (see Appendix 2). Many questions were adapted from 
existing studies to enable the comparison of results and assess the reliability of findings (Gadema 
& Oglethorpe, 2011; Gutierrez & Thornton, 2014; Larceneux, Benoit-Moreau, & Renaudin, 
2012).  
Some questions pertained to three products in particular—bread, apples, and milk—to 
offer insight into whether consumers preferred to buy some foods with carbon labels and some 
without, as well as whether other factors surrounding these products were more or less important 
than a carbon label. These three foods were chosen over others in part because they are relatively 
inexpensive staple goods that are commonly found in the majority of American households. In 
fact, bread, apples, and milk are all included in the Consumer Price Index market basket of 
goods, a signal of their universality (Crawford, Church, & Akin, 2017). More specifically, bread 
and apples were chosen because in general, consumers do not perceive them to be produced with 
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misconduct or result in a significant environmental impact. On the other hand, milk was chosen 
because it is often value-laden: consumers often opt for organic or antibiotic-free milk over non-
eco-labeled milk for its perceived health benefits (Petrescu & Petrescu-Mag, 2015). If 
participants are swayed by other eco-labels, perhaps they will be less likely to buy milk with a 
carbon label. Milk was included in the survey to offer insight into whether a carbon label would 
sway consumers who already prefer other eco-labels for milk. Results will also determine how a 
value-laden good such as milk is perceived relative to less controversial and value-laden goods 
such as bread and apples. 
The survey was produced using Qualtrics and was available online for a three week 
period. The survey closed after at least 400 responses were recorded. Data were analyzed on 
IBM SPSS Statistical Software using a variety of statistical tests: one-way analysis of variance 
(ANOVA) was used to compare the means of continuous variables between categorical groups 
and chi-square tests were used to compare data in which both variables were categorical. 
Additionally, regressions were used to determine whether any combination of dependent 
variables predicted the independent variable. 
Questions pertaining to the proposed carbon label were primarily analyzed using 
frequency tables to understand differences in perception between groups. Similar analyses were 
used to understand variance between levels of trust in a label sources. Further, the average 
importance of conscious consumption habits were analyzed in relation to reported environmental 
awareness and other demographic indicators. Finally, demographic indicators were tested to 





Survey data was imported into SPSS Statistics after over 400 responses were recorded. 
Table 1 displays a summary of the descriptive statistics for demographics of those who 
responded to the survey. The dataset is not a representative sample, however data were treated as 
normal for analysis due to the size of the sample.  
Table 1  
Descriptive statistics of survey respondent demographics.  
  Number of Respondents Percent (%) 
Age     
18-29 years old 241 56.4 
30-49 years old 86 20.1 
50-64 years old 83 19.4 
65 years or older 16 3.7 
Total 426 99.8 
Gender     
Male 115 26.9 
Female 306 71.7 
Prefer not to Say 1 0.2 
Gender Fluid 4 0.9 
Total 426 99.8 
Ethnicity     
American Indian or Alaska Native 4 0.9 
Asian 33 7.7 
Black or African American 5 1.2 
Hispanic, Latino, or Spanish Origin 12 2.8 
Middle Eastern or North African 5 1.2 
Native Hawaiian or Pacific Islander 2 0.5 
White 387 90.6 
Other 7 1.6 
Total 455 106.5 
Education     
Some high school 1 0.2 
High school graduate 11 2.6 
Some college 156 36.5 
Associate's degree 7 1.6 
Bachelor's degree 133 31.1 
Higher degree 118 27.6 
Total 426 99.8 
Income level     
Less than $25,000 36 8.4 
$25,000 to $49,999 45 10.5 
$50,000 to $74,999 41 9.6 
$75,000 to $99,999 49 11.5 
$100,000 to $149,999 100 23.4 
$150,000 or more 150 35.1 
Total 421 98.6 
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Proposed Carbon Label 
The majority of participants thought that carbon labels would make it easier to compare 
the environmental impact of products (Figure 1, Appendix 3).  
 
Figure 1. Do you feel that carbon labels would make it easier to compare environmental 
standards and products? Measure of frequency. 
When asked how likely it was that participants would purchase carbon-labeled bread, 
apples, and milk over their non-labeled counterparts, 67% of participants said it was either 
“likely” or “extremely likely” that they would purchase carbon-labeled bread over non-labeled 
bread; 65.8% said the same for carbon-labeled apples; and 65.1% said the same for carbon-
labeled milk. 
When asked to rank carbon labels, nutrition facts labels, labels identifying points of 
origin, certified organic labels, certified non-GMO labels, fair-trade certified labels, and humane 
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treatment labels, the highest frequency of respondents said that nutrition facts labels were the 
most important (39.1% of respondents ranked this as 1 out of 7) (see Table 2). 
Table 2 
Frequency table of labels ranked as most important (1 out of 7). 






Percent Valid Percent 
Cumulative 
Percent  
Nutrition Facts 325 102 167 39.1 51.4 51.4  
Carbon Label 321 106 28 6.6 8.7 8.7 
 Points of origin/sourcing 311 116 19 4.4 6.1 6.1 
 Organic 320 107 18 4.2 5.6 5.6 
 Non-GMO 322 105 48 11.2 14.9 14.9 
 Fair Trade 327 100 21 4.9 6.4 6.4 
 Humane Treatment 344 83 32 7.5 9.3 9.3 
 Total / / 333 77.9 102.4 102.4 
 
	 	 	 	 	 	 	 	The ways participants ranked the remaining labels were more widespread. Upon comparison 
amongst rankings, 21.2% of respondents ranked nutrition facts as most important and carbon 
labels either second or third most important. The carbon label was ranked higher than the label 
identifying points of origin by 48.6% of participants; higher than the certified organic label by 
44.9% of participants; higher than the non-GMO label by 49.5% of participants; higher than the 
fair-trade label by 52.3% of participants; and higher than humane treatment labels by 48.6% of 
participants. Barring a significant difference between nutrition facts label rankings and carbon 
label rankings (p<0.01), there were no significant differences between how carbon labels were 
ranked and how other labels were ranked.  
Source of the Carbon Label 
The majority of participants (87.8%) said they had purchased food products with an eco-
label. Of these individuals, the source of those eco-labels came from a variety of organizations, 




Eco-label purchases by organization. Percentages are of the 87.8% of participants who had 
purchased eco-labeled products. 







	None of the 
Above 34.9 
	 
When asked whether the source of the label would influence whether or not they would 
purchase carbon-labeled bread, apples, or milk, 42.6% of all participants said it was either 
“likely” or “extremely likely” (mean=3.38 out of 5.00) that the source would influence their 
purchase of bread; 44% said it was either “likely” or “extremely likely” (mean=3.44 out of 5.00) 
that the source would influence their purchase of apples, and 44.5% said it was either “likely” or 
“extremely likely” (mean = 3.48 out of 5.00) that the source would influence their purchase of 
milk.  
When asked which organization or institution they would trust most to ensure the food 
they eat is sustainable, 40.7% of participants claimed they would trust environmental groups 
most, while 21.3% said they would trust the government most. The other 38% were spread 
across other sources (see Appendix 4). Analysis comparing those who had purchased products 
with eco-labels and those who had not showed no significant difference between the 
organizations they would trust most to label foods.  
Environmental Awareness and Purchasing Behaviors 
A variety of statistical tests were run to determine whether there were relationships 
between various demographics, reported environmental awareness, and reported purchasing 
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behaviors. Income, age, education, and gender identity were individually and collectively weak 
predictors (predicted 3.7%) of environmental awareness. Meanwhile, there was a significant 
difference (p<0.01) between age groups regarding how environmentally aware participants 
claimed to be, on a scale from 1-10. On average, 18-29 year olds claimed to be more 
environmentally aware than participants in older age groups. There were only 39 participants 
who reported a level of environmental awareness between 1 and 5. For the purposes of 
simplifying and creating larger groups in data analysis, the scale of environmental awareness was 
recoded to 1-6, with the original levels of 1 through 5 transforming to 1, the original 6 
transforming to 2, and so on. Further, there was a significant difference (p=0.004) between 
education level and reported level of environmental awareness. Respondents with no education 
beyond high school self-reported the lowest level of environmental awareness; those who 
completed some college self-reported the highest environmental awareness; and thereafter, as 
education level increased, self-reported environmental awareness declined.  
When asked about the importance of a product’s environmental impact when shopping, a 
stepwise regression analysis with participants’ level of environmental awareness and other 
demographics revealed that participants’ reported level of environmental awareness was the 
biggest predictor (29.6%) of how important environmental impact is to participants when buying 
a product. Furthermore, participants’ level of environmental awareness was the strongest 










Stepwise regressions of importance of various purchasing behaviors 










0.298 0.296 Environmentally Aware  
    0.546* 
 
0.314 0.310 Environmentally Aware + Gender 





0.156 0.154 Environmentally Aware 
     0.395* 
 
0.179 0.175 Environmentally Aware + Gender 




Aware + Gender 
+ Education 
     0.117* 
 ^ Regressions were run with environmental awareness, gender, education, age, and income. Any 
variables excluded from this table were not statistically significant.  
* Values are statistically significant (p<0.05). 
 
Participants were asked the degree to which their food purchasing habits have an impact 
on the environment; how important it is to source foods from sustainable sources; how important 
it is to shop at retailers that care how their products are produced; and how important it is for 
retailers to disclose their carbon footprints. Table 5 shows how respondents rated the importance 
of each shopping habit based on their level of environmental awareness. All differences between 




Shopping habits by level of environmental awareness. Means are on a scale from 1-5, 1 being 














1-5 39 2.56 
 6 54 3.07 
 7 79 3.25 
 8 99 3.63 
 9 55 3.96 
 10 34 4.41 




which food has 
an impact on 
the 
environment 
1-5 39 3.64 
 6 54 4.20 
 7 80 4.38 
 8 99 4.52 
 9 55 4.80 
 10 34 4.74 







1-5 39 2.59 
 6 52 3.21 
 7 80 3.30 
 8 99 3.60 
 9 55 4.09 
 10 34 4.47 





care about how 
their products 
are produced 
1-5 39 3.15 
 6 52 3.31 
 7 80 3.33 
 8 98 3.64 
 9 54 3.94 
 10 34 4.47 







1-5 33 3.64 
 6 51 3.94 
 7 74 4.05 
 8 93 4.32 
 9 48 4.63 
 10 31 4.61 
 Total 330 4.21 
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Interestingly, there was not a significant difference (p=0.11) between participants’ levels of 
income and the importance of shopping at retailers that care how their products are produced: on 
average, participants believed this to be “very important” (averaging between 3.48 and 3.81 out 
of 5.00). 
Analysis of Demographic Indicators 
There was a significant difference (p<0.01) between age groups and the importance of 
price in buying a product. On average, 18-29 year olds perceived price to be more important than 
the other two age groups. Likewise, there was a significant difference (p<0.01) between reported 
levels of income and the importance of price in buying a product. Those making less than 
$49,999 a year on average perceived price to be between “very important” and “extremely 
important” (mean=4.39 out of 5.00), while those with higher income levels on average perceived 
price to be between “neutral” and “very important” (mean=3.93; 3.86; 3.52 respective to each 
income level). Based on a stepwise regression including age and income, income was the highest 
predictor (13.4%) of the importance of price in buying a product.  
To test whether participants at different income levels perceived price to be more 
important for specific products than others, an analysis of variances was run between income and 
the average maximum price participants would pay for apples, bread, and milk. There were no 
significant differences between income levels and the average maximum price participants were 
willing to pay for any of these products (p=0.873, 0.249, 0.579 respectively). Participants were 
willing to pay, on average, between $4.67 and $4.88 for one loaf of bread, between $6.23 and 
$7.18 on average for a three-pound bag of apples, and between $3.89 and $4.25 on average for a 
half-gallon of milk. 
CUTTING	CARBON	FROM	THE	SHOPPING	CART	 23	
According to Table 6, income level and age were not highly correlated, nor were 
education level and income level. Age and education level were strongly correlated, however.  
Table 6 
Crosstabs of age versus income; age versus education; and education versus income. Reported as 
counts. 
    Age (years) Education level 
 
    














< $49,999 68 9 3 1 81 23 51 7 81 
 $50,000 to 
$99,999 45 19 21 5 90 34 23 33 90 
 $100,000 to 
$149,999 54 28 13 5 100 46 31 23 100 
 $150,000 + 71 30 44 5 150 62 35 53 150 















Higher Degree 11 58 41 8 118   
  
  
 Total 241 86 83 16 426         
 In fact, 28.6% of 18-29 year olds belonged to a household making less than $49,999, 
while 29.8% belonged to a household making more than $150,000. Of the 18-29 year olds, 
63.9% had not begun or not yet completed a bachelor’s degree; 31.5% had completed an 
associate’s or bachelor’s degree; and 4.6% had completed a higher degree. By comparison, 
92.4% of respondents over the age of 29 had completed a bachelor’s degree or higher. Of those 
who had not begun or not yet completed a bachelor’s degree, 13.9% belonged to a household 
making under $49,999 annually, while 37.6% belonged to a household making over $150,000. 
Barring 18-29 year old participants, the data on age groups is relatively similar to the 
United States population: 9.6% of the total population is between the ages 18 and 24; 30.2% of 
the total population is between the ages 25 and 44; 22% of the population is between the ages 45 
and 64; and 12.4% of the population is aged 65 or older (Howden & Meyer, 2011). 
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Discussion 
Proposed Carbon Label 
The majority of participants thought that carbon labels would make it easier to compare 
the environmental impact of products, which aligns with existing scholarship on consumer 
perceptions of carbon labels. To test whether there would be different results depending on the 
products being compared, consumers were asked how likely it is that they would purchase 
carbon-labeled bread, apples, and milk over their non-labeled counterparts. The majority of 
participants responded positively to this idea, without significant variation between average 
responses to each type of food. This could mean that a carbon label on each of these products 
would achieve reductions in carbon emissions through consumer influence.  
One study used an estimation model to test the effect of carbon labels on 42 different 
products in an effort to determine whether different products would influence purchasing 
behavior to different degrees. Findings suggest that a carbon label on beef would achieve the 
largest decrease in carbon emissions across all products tested (Shewmake, Okrent, Thabrew, & 
Vandenbergh, 2015). In this case, consumers were most influenced by a carbon label on beef 
because it had a jarringly high carbon footprint compared to many of the other products that were 
tested. The survey in the present research did not provide explicit carbon footprint information 
for apples, bread, or milk, preventing a distinction from being made between the degrees of 
influence on purchasing behavior. 
The lack of differentiation in the likelihood that participants would purchase each of 
these carbon-labeled foods over their non-labeled counterparts is somewhat surprising, however. 
While bread and apples are not environmentally controversial, milk often has alternative eco-
labels that typically sway certain types of consumers. In fact, one study found that the probability 
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of buying organic milk increases with education and income level, primarily due to perceived 
environmental and health benefits (Schröck, 2010). Given the demographic makeup of the 
sample in the present study, this tendency was thought to diminish the willingness to purchase 
carbon-labeled milk, since higher income and highly educated individuals are likely to opt for 
organic milk instead. Since there was no difference in the likelihood that participants would 
purchase carbon-labeled apples and bread over carbon-labeled milk, a much more value-laden 
product, the survey’s attempt to distinguish between value-laden and non-value laden goods 
might have been unsuccessful. Participants may have perceived milk to have a carbon label in 
addition to another eco-label, rather than instead of a different eco-label. This confusion is 
impossible to determine given the nature of the questions asked, so a conclusion cannot be made 
regarding how a carbon label would sway consumers with value-laden goods.  
Carbon Label Ranking 
The majority of participants ranked nutrition facts labels as most important over the six 
other options: carbon labels, labels identifying points of origin, certified organic labels, certified 
non-GMO labels, fair-trade certified labels, and humane treatment labels. This is likely due to 
the notion that consumers tend to believe that they can improve their health more than they 
believe that they can improve the environment with the labels on the foods they purchase. In 
other words, it is possible that consumers are more confident about using nutrition facts labels to 
positively impact their health than they are about purchasing eco-labeled goods to positively 
impact the environment. 
The finding that at least 45% of participants ranked the carbon label over all other eco-
labels (with the exception of the nutrition facts label) could mean that a sizeable proportion of 
consumers perceive the carbon label to be more informative and important than other common 
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eco-labels, which further supports the need for a new type of label in the United States market. 
This finding opposes the result of the 2011 study from which the question was adapted: in that 
case, participants rated carbon labels as the second lowest among fourteen attributes (Gadema & 
Oglethorpe, 2011). The difference between the 2011 study and the present study is most likely 
due to the nature of the question: in the 2011 study, participants were asked to rate each of the 
fourteen attributes from 1-4; in the present study, participants were asked to rank each of the 
seven attributes from 1-7. The key distinction is that each attribute in the present study was 
mutually exclusive from the others: no two attributes could be ranked first. Perhaps the ranking 
constraint encouraged participants to think critically about the relative importance of each 
attribute.  
Based on feedback from survey participants during the period in which the survey was 
being distributed, however, this question caused some confusion, which may have skewed the 
results. Some participants misunderstood that the options were mutually exclusive and only one 
eco-label could be ranked as first, in which case participants could have answered the question in 
a way that they did not originally intend. 
While the carbon label was ranked higher than other eco-labels by at least 45% of 
participants, the remaining rankings were more widespread. This could indicate that people truly 
differ in how they value different eco-labels. Alternatively, perhaps certain eco-labels are 
important to consumers for particular foods but not others, such as humane treatment labels for 
eggs. The question did not ask for participants’ preferred ranking of eco-labels in reference to a 
particular product and might have influenced how participants answered the question. A third 
reason that explains the widespread rankings is that consumers are overwhelmed with eco-labels 
in the marketplace and do not know how to navigate the meaning behind each of them, thus 
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preventing any consistent preferences from forming. If this were the case, it would support 
existing scholarship that suggests an overwhelming number of eco-labels in the marketplace 
diminishes the clarity of meaning and leads to confusion amongst consumers (Harbaugh et al., 
2011). This explanation could also support the underlying purposes of this study: since eco-
labels do not offer concise information about a product’s environmental impacts, there is a need 
for a label that does. It could be argued that a carbon label has the potential to add to the 
confusion amongst consumers; however, the fact that 45% of participants preferred a carbon 
label over the other eco-labels suggests that it might help resolve existing confusion. 
Given that these findings only reflect participants’ perceived purchasing behaviors, 
preferences will likely change depending on the food in question and the associated costs. In 
fact, multiple studies have found that customers are only likely to purchase carbon labeled goods 
over other eco-labeled goods if the product is either below the price they are willing to pay or if 
the product is cheaper than other eco-labeled products (Akaichi, de Grauw, Darmon, & 
Revoredo-Giha, 2016; Vanclay et al., 2011). In other words, when there is a price premium on a 
carbon labeled product, studies have shown that consumers are more likely to opt for a similar 
product that is either labeled with a different environmental claim or is not labeled at all. 
Source of the Carbon Label 
The source of the label was analyzed to determine whether it sways consumers’ trust in 
the environmental information conveyed; and, if that were true, whether certain organizations are 
trusted over others. When asked what labels consumers had seen and or purchased, more than 
half of participants were unsure of the source, while around 30% of participants had seen 
government, industry, and retailer labels. The fact that the majority of participants were unsure 
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of where the label was sourced could be indicative of the unimportance of the source of the eco-
label. 
Interestingly, despite the general lack of awareness of the sources of the labels 
participants had seen, there was some agreement about what source consumers would trust most 
to operate a carbon labeling scheme. Twice the number of participants said they would trust 
environmental groups than the number that said they would trust the government. This outcome 
was not expected, as existing research suggests that government supported labels are more 
trusted for communicating information (Banerjee & Solomon, 2002; Sønderskov & Daugbjerg, 
2010). Perhaps consumers tend to believe that environmental groups hold more authority and 
expertise when it comes to transparency in the food system, and tend to rely on these entities to 
provide accurate and truthful information about the environmental impact of their foods. 
Alternatively, the results could be reflective of the increasingly divisive political climate in 
recent years: perhaps people are less likely to trust the government to convey truthful 
information. In fact, in 2015, only 19% of Americans trusted the government to do what was 
right some or all of the time (Pew Research Center, 2015). Perhaps there is skepticism 
surrounding the lobbying influence on government institutions to do what is right regarding 
environmental issues.  
While participants trusted environmental groups most, preferences among the other 
options were fairly widespread. The widespread answers could indicate either a lack of trust in 
all entities or a general trust for all entities: it is unclear which is more likely. The survey 
instrument from which these questions were derived was difficult to interpret, which could have 
influenced the results. Both questions pertaining to the source of the labels (seen and/or 
purchased; trusted most) were adapted from Gutierrez & Thornton (2014), which used interviews 
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and surveys to determine whether consumers understand sustainability in their seafood purchases 
through eco-labels. In terms of which entities consumers trusted most in the 2014 study, results 
were also somewhat widespread, with environmental groups being the most trusted. This aligns 
with the results of the present study. It is relatively unclear in both the 2014 study and the present 
study why participants trusted environmental groups over other groups, yet had widespread 
answers for the other entities. 
In order to determine whether the level of trust in the source of the eco-label differed 
between products, participants in the present study were asked if the source of the label would 
influence whether or not they would purchase carbon-labeled bread, apples, or milk over their 
non-labeled counterparts. The fact that less than half of participants felt that the source of the 
label would influence their purchase of all three of these products could be indicative of 
participants’ general willingness to trust or distrust what is being advertised, regardless of the 
entity that is putting forth the information. Alternatively, perhaps this finding is indicative of 
participants’ general lack of knowledge about the process of creating eco-labels and thus they are 
willing to trust all sources. In fact, when one study looked at the factors that determine the 
overall market impact of eco-labels, the authors determined that if consumers do not have 
adequate knowledge about the source of the eco-label, they tend to opt for products based on 
subjective interpretations of the eco-labels (Pedersen & Neergaard, 2005). For instance, the study 
gave the example that an eco-label with a tree on it would lead a consumer to believe the product 
is environmentally sound without knowing anything about the certification. Perhaps the finding 
that all sources of a carbon label are similarly accepted reveals an underlying lack of knowledge 
about sources of the eco-labels.  
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Environmental Awareness and Purchasing Behaviors 
There were significant differences between reported levels of environmental awareness 
and the importance of various environmental purchasing behaviors: as environmental awareness 
increased, the importance of various shopping habits followed suit. In other words, those who 
claimed to be more environmentally aware were more inclined to believe that food has an impact 
on the environment; that it is relatively important to consider a food’s environmental impact 
when making purchasing decisions; and that it is important to shop at retailers who offer foods 
that consider the environment. Considering that reported environmental awareness is not 
congruent to actual environmental knowledge, perhaps these findings are due to individuals’ 
inclinations to appear environmentally aware. Indeed, it is possible that the purchase of 
environmentally friendly goods is not a marker of environmental knowledge but rather an 
indication of how much participants care about seeming environmentally knowledgeable.  
In what is referred to as the Dunning-Kruger effect, individuals with less knowledge and 
education tend to be more confident in what they know, while individuals with more knowledge 
tend to be less confident in what they know (Kruger & Dunning, 1999). This corresponds with 
the finding from the present study: participants with minimal education are highly confident in 
their level of environmental awareness and those with higher education are less confident in their 
level of environmental awareness. This offers support for the inference that reported 
environmental awareness may not be the same as actual environmental knowledge and is to be 
considered when assessing the effects of environmental awareness on purchasing behavior. 
In the present study, environmental awareness was fairly predictive of a variety of 
purchasing behaviors, while various demographics such as education, age, and income, were not. 
This finding aligns with that of a 2009 study in which environmentalism was the most important 
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factor in consumers’ willingness to pay for environmentally friendly goods among other 
demographic variables (McCluskey et al., 2009). In the present study, those who reported 
themselves as environmentally aware tended to shop in ways that supported their environmental 
attitudes, while socioeconomic factors and other demographic indicators did not influence these 
shopping habits. Interestingly, another study revealed that education level and gender both 
independently have a significant positive effect on the purchase of environmentally friendly 
products, while income does not (Chekima, Chekima, Syed Khalid Wafa, Igau, & Sondoh, 
2015). Though this finding differs somewhat from both the aforementioned 2009 research and 
the present study, both of the cited works support the present study’s finding that income is not 
strongly predictive of environmental purchasing habits. In further support of this, the present 
study determined that there was no significant difference between income levels in regards to the 
relative importance of shopping in environmentally friendly ways. It is important to note, 
however, that all studies used survey instruments to obtain these results; and, expression of intent 
to purchase is not necessarily synonymous to actual purchasing habits. 
These findings could indicate that environmentally aware consumers who are of lower 
socioeconomic status may make purchasing decisions that support their environmental views, 
despite any price differences. In other words, perhaps all consumers, even those with less ability 
to choose expensive foods are willing to pay price premiums for environmental goods. This 
supports the prospect of a carbon label on the market: even if carbon-labeled goods are more 
expensive than non-carbon labeled goods, environmentally aware individuals of all levels of 
income will likely purchase carbon-labeled foods.  
It is interesting to compare these data to the finding that those with lower incomes 
perceive price in general to be highly important. To be clear, income and the importance of price 
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were inversely correlated, yet, as was discussed, income was not predictive of whether or not 
consumers would purchase environmentally friendly goods. Perhaps this means that while price 
is important to those of lower income levels overall, environmental awareness overrides this 
relationship when it comes to conscious purchasing habits. It is again necessary to consider the 
relative homogeneity of this sample, however. If the sample were more demographically diverse, 
these findings may be different. 
Nonetheless, it is interesting to note that socioeconomic status is often perceived to be a 
limiting factor in making purchases that support the environment. In fact, Michael Pollan once 
alluded to this when he said, “consuming food that contributes both to the eater’s health as well 
as to the health of the environment…costs more than it does to eat poorly” (Pollan, 2006). It is 
true that low-income shoppers often lack access to fresh produce—due either to proximity to a 
grocery store or prices—and thus tend to purchase cheaper, more highly-processed snacks 
(Treuhaft & Karpyn, 2010). This does not necessarily mean that their purchases are worse for the 
environment as Pollan alluded to, however, because less expensive goods tend to be less energy 
intensive. In fact, one French study looked at the estimated greenhouse gas emissions associated 
with diet quality and found that diets consisting of more fresh fruits and vegetables were 
positively correlated with greenhouse gas emissions, while diets consisting of more sweet and 
salty snacks were negatively correlated with greenhouse gas emissions (Vieux, Soler, Touazi, & 
Darmon, 2013). This was largely due to the fact that fresh produce is more energy intensive than 
grains, which are the core ingredient of typical snack foods. These findings indicate that many 
low-income shoppers who purchase more snack foods have a lower environmental impact in 
their food purchases than high-income shoppers who more frequently buy fresh produce. 
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While findings from the present study suggest that there was no relationship between 
socioeconomic status and desired environmental impact when shopping, the 2013 study suggests 
that even if there were a relationship, those of lower socioeconomic status would likely have a 
lower carbon footprint due to the comparative amount of fresh produce they buy. This offers 
insight into the environmental impact of lower-income consumers and could inform future 
research seeking to identify the effect of socioeconomic status on personal environmental 
impact. The 2013 findings could also raise questions about how a carbon label might affect 
consumer health, should individuals shift their purchases away from fresh produce and more 
towards highly processed foods. 
Demographic Indicators 
The sample is not representative of the United States population and results cannot be 
generalized to make claims about the population as a whole. Most respondents were between 18 
and 29 years old, white, and had a household income of $100,000 or more. It is likely that a large 
percentage of participants currently attend school at the University of Michigan and still rely on 
their parents’ income. In fact, this is supported by the lack of correlation between age and 
income coupled with the lack of correlation between income and education level. As participants 
aged, education level tended to be higher; yet, older participants did not necessarily have higher 
incomes, nor did those with higher levels of education. Perhaps this is due to the fact that many 
younger participants reported their parents’ income level, rather than what would likely be a 
much lower, if not non-existent, personal income.  
Many findings from comparisons between demographics were unsurprising. For instance, 
participants with lower income levels perceived price to be more important on average than those 
with higher income levels, which is to be expected. Likewise, those in younger age groups 
CUTTING	CARBON	FROM	THE	SHOPPING	CART	 34	
perceived price to be more important than those of older age groups, likely because younger 
participants are less financially secure. These findings may play a role when consumers are faced 
with a choice between carbon labeled products and non-carbon labeled products. Should there be 
a price difference between such products, those with lower income and those who are younger 
than age 30 may be more likely to opt for the cheaper option.  
Interestingly, the average maximum price participants were willing to pay for bread, 
apples, and milk did not significantly differ across income levels. The lack of difference could 
indicate that income does not predict consumers’ willingness to pay a premium for these 
products. This research does not reveal whether this is true amongst all products, or if this is only 






Individuals tend to develop personal strategies to navigate the complex food system: 
whether they value price, taste, origin, or environmental impact, consumers make purchases that 
satisfy some desire. Those who tend to value their environmental impact most often rely on eco-
labels to convey information on the product’s production practices; however, the vast quantity of 
eco-labels and the lack of clear information on each label send mixed messaging to consumers. 
Further, while eco-labels such as USDA Organic, Fair-Trade Certified, and Non-GMO Project 
Certified all serve different purposes, they do not directly convey products’ impact on climate 
change through their carbon emissions. This paper contends that a carbon label conveying the 
carbon emissions of a product throughout its life cycle is a clearer and more informative way of 
comparing the environmental impact of foods. A carbon label could fill a gap in the market and 
allow consumers to make conscious decisions to reduce their individual carbon footprints.  
This research sought to understand consumer perceptions of a proposed carbon label and 
understand the relationships between participants’ general level of reported environmental 
awareness and their values when making food purchases. Overall, the majority of participants 
thought that carbon labels would make it easier to compare the environmental impact of 
products. Further, the majority of participants said it was either “likely” or “extremely likely” 
that they would purchase carbon-labeled bread, apples and milk over non-labeled counterparts.  
Findings from a ranking question suggest that the most important label to a majority of 
participants was nutrition facts; and, the carbon label was ranked more important than other eco-
labels by at least 45% of participants. To determine whether the source of the carbon label 
influenced their willingness to trust the information conveyed, participants were asked whether 
they had seen or purchased labels from a variety of entities, as well as which entities they trusted 
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most. Findings demonstrate that consumers tended to trust environmental groups most to ensure 
the food they eat is sustainable, yet the majority of participants were unsure of the source of the 
eco-labels they had seen and purchased. Further, participants did not feel that the source of a 
carbon label would influence their purchase of carbon-labeled bread, apples, or milk. These 
findings suggest that a carbon label would help consumers make knowledgeable decisions in 
reducing their carbon footprint as well as make purchases that align with their values.  
Future research should be done to determine how consumers would behave when actually 
faced with a larger variety of carbon-labeled products, as opposed to just bread, apples, and milk. 
This would also provide insight as to whether income truly has a negligible influence on 
environmental purchasing behavior. Future research should also examine how both label source 
and product brand interact with the purchase of carbon-labeled products. Additionally, while this 
research used reported environmental awareness as a key metric in determining conscious 
purchasing behavior, future research should test consumers’ actual environmental knowledge to 
measure the influence on carbon label purchasing behavior. Further, surveys of more 
representative samples should be administered to determine whether or not these findings are 
valid for the United States population as a whole. Finally, future research might seek to identify 
how producers would react to a carbon label, including their willingness to adopt a new 




Carbon labels and characteristics. 
Adapted from Guenther, Saunders, & Tait (2012). 
*Certified Carbonfree uses carbon offsetting measures to help retailers make their products 
carbon neutral. 
**Assembly Bill 19 was introduced on December 1, 2008 to establish a state-wide carbon 
labeling policy. The bill was not passed.  
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Appendix 2 





















 Valid Definitely not 1 0.2 0.3 0.3 
   Probably not 7 1.6 1.9 2.2 
   Might or might not 40 9.4 11 13.3 
   Probably yes 125 29.3 34.5 47.8 
   Definitely yes 189 44.3 52.2 100 
   Total 362 84.8 100   
 Missing System 65 15.2     
 Total   427 100     
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Appendix 4 
Frequency table. Of the following organizations, please select which organization you trust the 
most to ensure that the food you eat is sustainable. 
 
    
Frequency Percent Valid Percent 
Cumulative 
Percent  
Valid Government 91 21.3 25.3 25.3 
 
 
Industry 14 3.3 3.9 29.2 
 
 
Environmental Groups 174 40.7 48.3 77.5 
 
 
Retailers 2 0.5 0.6 78.1 
 
 




judgment 41 9.6 11.4 100.0 
 
 
Total 360 84.3 100.0   
 Missing System 67 15.7     
 Total   427 100     
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